Dispersion of single walled carbon nanotubes in organogels by incorporation into organogel fibers.
We prepared hybrid organogels, where single walled carbon nanotubes (SWNTs) were incorporated into organogel fibers. The SWNTs were covalently functionalized with organic branches that had a similar structure to the organogelator. The effect of relative interactions between the carbon nanotubes (CNTs), organogelator, and solvent molecules on the hybrid organogel structure was investigated. Compounds 1 and 2 were synthesized from 3,4,5-tris(decyloxy)benzoic acid and 1,8-diaminooctane, as an organogelator and a functional group for SWNTs, respectively. Organogelator 1 showed excellent ability to gelate alkanes and alcohols. The pristine SWNTs were oxidized by acids to create carboxylic acid groups and functionalized covalently with compound 2 using thionyl chloride. Hybrid organogels of compound 1 with functionalized SWNTs (f-SWNTs) were prepared in decane and N,N-dimethylformamide (DMF). Transmission electron microscopy (TEM) images showed that the f-SWNTs in the hybrid organogel formed in decane were mainly located inside or on the surface of the organogel fibers, while the f-SWNTs in the hybrid organogel formed in DMF were distributed evenly over the sample. When an organogelator had a different chemical structure to that of an organic functional group on the SWNT surface, SWNTs existed as large aggregates, or long bundles, which were not incorporated inside of the organogel fibers.